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ARTERIAL HOMOGRAFTS

IHl. Use of Preserved Grafts in the Treatment of Neoplastic Disease Involving Peripheral Arteries

HENRY SWAN, M.D.
AND

H. MASON MORFIT, M.D.
DENVER

HE USE of homogenous arterial grafts in the aorta has been demonstrated to

be practical both experimentally and clinically for periods up to at least two
years.! Previous communications from our laboratory have described the fate of
experimental preserved aortic grafts and the clinical use of this technique in the
resection of a thoracic aortic aneuyrysm.? Experimentally, smaller arterial trans-
plants were recently investigated and found to function effectively as conduits for
blood.* The method, therefore, appears to offer the possibility of enlarging the
scope of operative procedures for lesions involving peripheral arteries.

Several such possibilities come at once to mind. In localized inflammatory,
degenerative or traumatic conditions of important peripheral arteries, the ability
to perform resection followed by insertion of a replacement for the diseased segment
should solve many of the current difficulties in the treatment of arterial aneurysm,
arteriovenous fistula and acute traumatic injury of crucial arteries. The potentiality
of this technique in military medicine might thus prove to be extensive.

In addition, arteries may become involved by neoplastic disease. In certain
circumstances the limiting factor precluding adequate resection of a malignant
growth is the discovery that it surrounds or invades an artery which cannot be
sacrificed without extreme risk to the organ which it nourishes or even to the life
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of the patient. The ability to extend the radical attack on the neoplasm by including
resection of the involved arterial segment, followed by a suitable replacement to
restore the vital blood flow, should enable the surgeon in selected circumstances to
execute wide removal of the tumor and to diminish significantly the mutilating
aftermath of such resection. The present paper reports on three patients in whom
this concept was given clinical trial.

The use of this technique presupposes the availability of arterial grafts, and thus
a stored supply or “artery bank” becomes essential. The problems involving such
a bank have not yet been entirely solved. These problems are under current investi-
gation in several laboratories. The grafts used in two of our patients were arterial
segments stored in the blood bank refrigerator at 4 C. in a Mason jar containing
Ringer’s solution to which had been added 10 per cent by volume of human plasma
together with small amounts of penicillin and streptomycin. However, arteries are
not always easy to obtain. At the present time, we feel that the following criteria
should be observed in selecting a homogenous artery as a graft: 1. The artery
should be removed from a person between 10 and 35 years of age. 2. The donor
must not have died from any disease whose transmission to the recipient is a possi-
bility.* 3. The artery should be removed within four hours of death. 4. Use of a
graft stored in excess of a three month period is not recommended.

At the time of admission of our first patient, no suitable vessel was on hand.
Operation was delayed for five weeks in an attempt to secure one, but a suitable
opportunity did not occur within that time despite a search made in the clinical
material from four large hospitals in a community of 500,000 persons. Since further
delay seemed unwise, an alternate method for bridging the arterial gap, an auto-
genous vein graft, was necessarily employed. In the second case, a delay of four
weeks was likewise encountered.

REPORT OF CASES

Case 1.—Mr. M., a 75 year old white retired truck driver, entered the surgical service at
Colorado General Hospital on March 7, 1949, complaining of a firm tender lump in his right
upper thigh. When first noticed 18 months previously, the mass was about the size of a marble.
It had been steadily growing and during the two months prior to the patient's admission had
occasioned him considerable pain and discomfort. For the past seven years, the patient had been
under treatment in the medical outpatient department for hypertensive arteriosclerotic heart
disease with auricular fibrillation and had remained fairly well with administration of digitalis.
In addition, two years previously dietary management of mild diabetes had been instituted.
When he was first seen in the surgical tumor clinic four days before his admission, the mass in
the upper anterior aspect of the right thigh was noted to be approximately 7 cm. in diameter
and apparently arose from the soft tissues. It was fixed to the underlying fascia but not to bone.
An aspiration biopsy was performed and admission to the hospital arranged. The biopsy diagnosis
was “soft part sarcoma, type undetermined.”” Study in the hospital revealed the blood pressure
to be 160/100, the heart to be enlarged and fibrillating and the urine to contain sugar occasionally.
The pulses in the right lower extremity distal to the tumor were weaker than those in the left.
No evidence of tumor metastasis could be found.

It seemed clear, because of the location of the tumor and the diminished pulses distally, that
excision of this tumor would surely require resection of the femoral artery. The possibility of
the extremity surviving femoral artery ligation in an arteriosclerotic 75 year old man with
auricular fibrillation seemed remote. Accordingly, the decision was made to attempt an arterial
transplant. Since no suitable vessel was then available in our “artery bank,” the patient was
discharged, to be called in when a vessel was obtained. In spite of the alert cooperation of four

4. For example, overwhelming septic disease, virus disease or leukemia,
























